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(57) Abstract 

The present invention relates to a disposable absorbent aitide, 
such as a diaper or an incontinenoe guard, which indudes an inner li- 
quid-permeable casing sheet (IX which lies the closest to the wearer's 
body whm the article is in use^ ^ outer liquid-impermeable casing 
sheet (2X and an absorbent body (3) whidi is enclosed b^ween the two 
casing sheets. According to the invention, the absoxt>ent pad (3) in- 
dudes, at least in the region thereof which foims the crotch part when 
the artide is worn, a hose-like body (5) whidi is made of a shape- 
stable materia] and \^ch is highly penneable to liquid. The hose-like 
body b positioned centrally and extends in the longitudinal direction 
of the artide and borders on the inner casing layer and is surrounded 
by absorbent material (4, 6) at least on the sifle thereof remote from 
the inner casing sheet 
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A Disposable Absorbent: Article Which Compriseg a 
Hose-Like Absorptiien Body 

The present invention invention relates to a disposable 
5 absorbent article, such as a disposable diaper or an 
incontinence guard, which coniprises an inner liquid- 
permeable casing layer which vhen the article is worn, 
lies nearest the body of the wearer, an outer liquid-- 
impermeable casing layer or backing sheet, and an ab- 
10 sorbent pad which is enclosed between the two casing 
layers. 

By suitable selection of absorbent material, such as a 
combination of cellulose-fluff and so--called 

15 superabsorbent material, and by appropriate treatment 
of these materials, such as compression of the fluff 
material, it is possible to provide such absorbent 
articles with absorbent pads which possess a satisfac- 
tory total absorption capacity, by which is meant the 

20 maximum amount of liquid that can be absorbed through- 
out the whole of the pad. Any leakage experienced when 
using such products is therefore normally due to the 
fact that an excessive amount of liquid has been ex- 
creted locally onto the pad too rapidly for the capil- 

25 laries in^ the fluff material to be able to transport 

the liquid to drier parts of the absorption pad quickly 
enough and/or because the superabsorbents are not able 
to "swell" sufficiently rapidly to absorb locally all 
of the liquid excreted. In other words, the liquid 

30 dispersion rate in the product is too low to be able to 
carry away laxrge quantities of liquid from the wetting 
location with sufficient speed, by wetting location 
being meant the location in which the liquid is ex- 
creted onto the article. Under these conditions, the 

35 liquid will spread on the outer surface of the 
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inner casing material and if the inner casing m a ter ial 
should be inadvertently creased or folded when putting 
on the article, these creases or folds will be liable 
to function as a liquid flow channels and therewith 
result in leakage* It will be understood that the risk 
of leakage is greatest in the crotch area of the ar- 
ticle, partly because the wetting location lies in this 
region of the article and partly because the absorbent 
pad is normally narrowest at this location. Further- 
more, the crotch part of the absorbent pad normally 
always becomes deformed ^en the article is %rom. 

It is know from publication 6B 2 124 907 that in the 
case of an article of the aforedescribed kind, the rate 
at which liquid is dispersed within an absorbent pad 
can be increased by incorporating in the pad a body of 
f oamed-plastic material of very high liquid-permeabi- 
lity. The foamed-plsistic body has a part which eactends 
to the surface of the cd^sorbent pad and which lies 
within the region of the wetting location when the 
article is worn. When liquid is excreted, the liquid 
flows through the part of the foam-plsistic body located 
at the wetting location and when the absorbent pad is 
saturated locally, the liquid disperses quickly to dry 
parts of the pad through the agency of the f oamed-plas- 
tic material. Publication EP 122 803 describes a simi- 
lar article. Xhus, the inclusion of such f oamed-plastic 
bodies in articles of this kind will greatly increase 
the rate at which liquid is dispersed in the absorbent 
pad, although lealcage can still nevertheless occur, for 
instance when the article concerned is an adiilt incon- 
tinence guard where the amount of liquid excreted, 
almost instantaneously, may be very large. The object 
of the present invention is to pxrovide an absorbent 
disposable article ^diose absorbent pad has a high 
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liquid dispersion rate and which is capable of absorb- 
ing large quantities o£ instantaneously excreted fluid. 

This object is achieved in accordance with the inven- 
5 tion with an absorbent disposable article of the afore- 
described kind which is characterized in that the ab- 
sori9ent pad includes in at least the region ^riiich forms 
the crotch part of the article when said article is 
worn a hose-like body of shape-stable material and of 

10 high liquid permeability, and in that the hose-like 

body is placed centrally in the pad and extends in the 
longitudinal direction of the article and border on the 
inner casing layer and is surrounded by absorbent laa- 
terial at least on the side thereof remote from said 

15 inner casing layer. 

The hose-like body enables the liquid excreted to be 
carried away from the wetting location very quickly, 
therewith enabling large parts of the absorbent pad 

20 material to be utilized rapidly. Furthermore, when a 
large quantity of liquid is excreted at one said the 
same time, the interior space of the hose-like bo^ 
will function as a liquid storage space, therewith 
enhancing the ability of the article to take-up large 

25 quantities of liquid at any one time. Because the hose- 
like body is made from a shape-stable, liquid-permeable 
material, the hose-like body will constantly maintain a 
tubular shape, not withstanding the deformation to 
which the article is always subjected in the crotch 

30 part of the article when said article is placed in 

position on the wearer and during the subsequent use of 
said article, and consequently the internal space of 
the hose-like body can be utilized to take-up liquid 
and to ensure that excreted liquid will always be dis- 

35 tributed in a suitable fashion. All of these factors 
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combine to provide an absorbent, disposable article 
which, in accordance with the invention, is able to 
absorb large quantities of liquid with a high degree o£ 
reliability against lesdcage. 

5 

These and other features of the invention and advan- 
tages afforded thereby will be evident from the follow- 
ing detailed description of a preferred exenqplifying 
embodiment of an inventive disposable absorbent arti- 
10 cle, said description being made with reference to the 
accoiq3anying drawings, in which: 

Figure 1 is a view from above of an inventive diaper in 
which the inner casing layer has been partially re- 
moved; 

15 Figure 2 is a sectional view taken on the line Il-XI in 
Figure 1; 

Figure 3 is a sectional view similar to that of Figure 
2 but with the diaper placed in position on the wearer; 
and 

20 Figures 4 and 5 illustrate examples of the memner in 

which a sheet-like body of shape-stable material can be 
deformed %rtien putting-on a diaper. 

The diaper illustrated in Figures 1-3 includes, in a 
25 conventional manner, an inner liquid-permeable casing 
layer or sheet 1, ^Aiich lies nearest the body of the 
wearer when the diaper is worn, and an outer liquid- 
impermeable casing layer or backing sheet 2. The inner 
and outer casing sheets are normally made of a non- 
30 woven fibre material and polyethylene or polypropylene 
plastic material respectively. The inner and outer 
casing sheets enclose therebetween an absorbent pad 3 
and are mutually joined together along those regions 
located externally of the absorbent pad. 

35 
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The pad 3 is comprised of two mutually different 
layers. The outer layer comprises a highly-absorbent, 
hour-glass body 4. The inner layer comprises a central, 
hose-like body 5 made of a shape-stable material of 
5 very high liquid-permeability and two side-bodies 6 of 
rapidly-absorbing material. Examples of siaterial from 
which the highly-absorbent body 4 can be made include 
so-called superabsorbents, coB5)ressed cellulose-fluff 
material or combinations of superabsorbents and 

10 cellulose-fluff materials or tissue. By rapidly- 
absorbing material is meant material which can absorb a 
limited quantity of liquid very rapidly. The rapidly- 
absorbing material may, for instance, comprise 
cellulose-fluff material ^ch has large capillaries 

15 and ^ch has not been compressed or compressed to only 
a slight degree, such material, however, is not able to 
absorb the same amount of liquid per unit volume as the 
aforesaid material in the highly-absorbent body 4. 

20 The shape-stable, liquid-permeable material in the 

hose-like body 5 preferably comprises fibre wadding in 
^ich the fibres are bound together in some suitable 
manner, for instance by thermo bonding, with the aid of 
a binding agent or are bound mechanically, so as to 

25 obtain a three-dimensional fibre structure. The filixre 
wadding may be con^rised of natural fibres and other 
biodegradable fibres or of polyester, polypropylene or 
poly- 
ethylene fibres or mixtures of these fibres. 

30 

Although it is preferred to construct the hose-like 
body 5 from fibre wadding, it will be understood that 
foamed plastic, such as polyether foam, polyester foam 
or polyurethane foam can be used, as disclosed in the 
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earliex:. mentioned pxiblications GB 2 124 907 and in 
£P 122 803. 

Figure 3 illustrates schematically how the diaper is 
5 deformed in the crotch part thereof subsequent to being 
placed on the wearer. As illustrated in this Figure, 
the hose-like body 5 will remain tubular, which means 
that the free space located inwardly of the walls of 
the hose-like body will increase. This is an Important 

10 consequence of the configuration of said body, since 
this space functions as a storage space for excreted 
liquid, as explained in more detail hereinafter. Furth- 
ermore, the upper part of the hose-like body pbtains an 
outwardly convex shape, which means that the uppermost 

15 part of the upper part of the body will lie against the 
body of the wearer within the region of the wetting 
location, particularly when the wecurer is a female. 
This will ensure that excreted liquid will be distri- 
buted advcintageously within the absorbent pad, with the 

20 aid of the hose-like body. 

If a large quantity of liquid is excreted instant- 
aneously onto the wetting location, the liquid will 
flow through the outwardly convex upper part of the 

25 hose-like* body, into the internal free space of said 
body, through the lower outwardly concave part of said 
body and into the highly«*absorbent body 4 of hour-glass 
configuration. Because the absorption rate in the body 
4 is not sufficiently high for large quantities of 

30 liquid to be absorbed rapidly, not all of the liquid 
excreted can flow into the body 4 and liquid will 
therefore fill the lowermost part of the hose-like body 
and also a part of the intexnial space thereof. The 
liquid-dispersing properties of the material in the 

35 hose-like body therewith cause liquid to be dispersed 
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in the longitudinal direction of said body in the 
lowermost part thereof, therewith enabling liquid to be 
« dispersed to drier parts of the body 4 of hour-glass 

configuration, and enable a larger part of the total 
5 absorption capacity of said body to be utilized. That 
part of the liquid excreted at one and the same time 
which is not immediately dispersed in the aforesaid 
manner will initially be stored in the interior space 
of the hose-like body and subsequently absorbed by the 
10 body 4 of hour-glass configuration at the same rate as 
the slower absorption rate of said body* 



Por the purpose of additionally guiding the flow of 
excreted liquid, two liquid barriers 7 are provided on 

15 respective sides of the hose-like body 5 between said 
body and the side-bodies 6. In the illustrated embodi- 
ment, these barriers sisqply cosiprise strips of liquid- 
inipervious plastic, although the barriers may, of 
course, have other configurations within the scope of 

20 the inventive concept. For instcmce, the barriers may 
be provided by appropriate treatment of corresponding 
surfaces of the side-bodies 6. Neither need the bar- 
riers be totally liquid- impervious. The only essential 
criterion in this respect is that the liquid- 

25 permeability of the barriers is considerably less than 
the permeability of the hose-like body. 

The function of the barriers 7 is to prevent liquid 
from flowing laterally from the hose-like body and into 

30 the side-bodies 6, so as to ensure that the excreted 
liquid will be absorbed primarily by the body 4 of 
hour-glass configuration. This reduces the risk of 
lateral lealcage when the interior space of the hose- 
like body is filled to a high level. It is mentioned in 

35 this regard that the slope of the surface of the liquid 
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held in the internal space of the hose-like body will, 
of course, depend on the attitude of the wearer's body, 
and hence the barriers also have a sealing function to 
reduce the risk of lateral leakage due to the slope of 
5 the liquid surface or to splashing of the liquid as a 
result of movement of the wearer. If these barriers are 
not provided, it is possible that the rapidly-absorbing 
side-bodies 6 will become saturated when coming into 
contact with the relatively large quantity of liquid 

10 stored within the hose-like body, resulting in lateral 
leakage* Furthermore, the side-bodies are provided with 
the intention of taking-up any liquid idiich may run on 
the surface of the ixmer casing sheet 1, so as to fur- 
ther reduce the risk of lateral leakage. This safety 

15 function would thus be jeapordized if the barriers 7 
were not provided. It should be mentioned, however, 
that because of the presence of the inventive hose-like 
body 5 the risk of liquid escaping onto the inner cas- 
ing sheet is very small, and consequently the provision 

20 of side bodies 6 and barriers 7 constitutes a pre- 

feinred, but not absolutely necessary safety facility. 

Figures 4 and 5 illustrate two exaaiples of how a sheet- 
like body B con^rising a form-stable, liquid-permeable 

25 material can be deformed lAen placing a diaper A on a 
wear^ and ^diile the diaper is being worn. The disper^ 
sion properties of the body B cannot be utilized in 
both of these cases, which greatly increases the risk 
of leakage. By forming the body 5 of highly liquid- 

30 perme£d>le material to a hose-like configuration, it is 
ensured that the body will obtain a tubular configura- 
tion in the deformed state of a worn diaper irrespec- 
tive of whether the compression forces to ^diich the 
diaper is subjected when worn are symmetrical or not, 

35 which means that its lowermost part will always be in 
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contact with liquid stored in the internal space of the 
hose-like* body and that the liquid-dispersing proper- 
ties of said body can thereby be utilized. Furthermore, 
because the .uppermost part of the hose-like body has an 
5 outwardly convex shape, said uppermost part will abut 
the body of the wearer in the region of the wetting 
location, which ensures that the liquid excreted will 
be dispersed in the manner intended. Another contribu- 
tory factor, in this regard, is that the aforesaid 

10 materials from which the hose-like body 5 can be made 
are all shape-stable in both a dry and wet state and 
have elastically restoring properties, i.e. %rtien com- 
pressed they strive to return to their original form 
subsequent to the removal of the coaqpressing force. 

15 I9hen the diaper is worn by a member of the female sex, 
the uppermost part of the hose-like body will thus 
press against the genitals of the wearer, which ensures 
that the liquid excreted will always be deposited im- 
mediately into the hose-like body. 

20 

The hose-like body of the illustrated embodiment is 
manufactured by bonding two, flat elongated sheet-like 
bodies of bound fibre wadding along the edge margins 
thereof in some suitable manner, e.g. as 1^ welding or 

25 gluing. Naturally, other methods of producing a hose- 
like body are conceivable, such as folding together an 
elongated, sheet-like material and securing the mate- 
rial along the two free edges thereof. The hose-like 
body is deformed to its tubular shape solely in the 

30 cirotch part of the diaper, and the internal space of 
said body will therefore decrease successively and 
finally terminate completely in parts of the hose-like 
body located outwardly of the crotch-part. Consequent- 
ly, the body 5 made of shape-stable, liquid-permeable 

35 material need not have the form of a hose throughout 
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the Artiole of its length and a^heet-like part of the 
body 5 is indicated at 5' in Figure 1. In accozrdance 
with one variant, the body 5 may, of course, initially 
have the tubular form illustrated in Figure 3 and the 
expression >'hose-like" used in the Claims is not 
restricted to the hose-shape illustrated in Figure 2. 

In summary, the invention provides a disposable absor- 
bent article which is able to take-up a large quantity 
of instantaneously excreted liquid, with a good margin 
of safety against lealcage. The hose-like body 5 will 
always be deformed in the manner desired when the ar- 
ticle is placed on a wearer and will therefore posi- 
tively achieve good dispersion and distribution of the 
excreted liquid throuc^ut the absorbent material of 
the absort>ent pad, while at the same time the internal 
space of the hose-like body will form a storage space 
for that excreted liquid ^ich is not absorbed 
immediately by the hose-like body or by the absorbent 
pad material. Because the hose-like body is positioned 
centrally, the body will always lie within the region 
of the wetting location and the elastic restoring prop- 
erties of the materisa from which the hose-like body is 
made will ensure that the inventive article will con- 
form very-^readily to the body contours of the wearer, 
which together with the very hic^ liquid-permeability 
of the hose-like body will ensure that excreted liquid 
is transported into the absorbent parts of the article 
in a desirable manner. The elastic restoring properties 
of the hose-like body also ensure that the side-pairts 
of the airticle will be pressed sealingly against the 
thighs of the wearer when the article is worn. 

It will be understood that such an article is parti- 
cularly suitable for use as an incontinence guard for 
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adult woHien. However, the invention can also be applied 
to advantage in conjunction with diapers for both large 
and small children. Nhen the invention is applied in 
children's diapers, the ability to absorb large quan- 
tities of liquid excreted at one and the same time is 
not of a primary interest, and the liquid-dispersion 
and leakage-safety properties of the diaper are decis- 
ive for such an application. 

It will be understood that the illustrated embodiment 
can be modified in many ways within the scope of the 
normal eaqpertise of one skilled in this art. For in- 
stance, the hose-like body can be enveloped by an homo- 
genous layer of absorbent material, instead of being 
surrounded by separate absorbent pads as in the illus- 
trated embodiment. Furthermore, the shapes and dimen- 
sions of the parts incorportated in the absorbent pad 
can be varied. In particular, the upper layer of the 
absorbent pad may comprise a body of absorbent material 
having a shape which coincides with the body forming 
the bottom layer and provided with a central recess in 
which the hose-like body is placed, and the side-bodies 
and liquid bairriersL can be excluded, as before men- 
tioned. Furthermore, the casing material and the parts 
incorporated in the absorbent body can be joined to- 
gether in different ways without departing from the 
concept of the invention. The scope of the invention is 
therefore only liiaited by the content of the following 
Claims. 
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1. A disposable absorbent article, such as a diaper or 
an incontinence guard, which camprLsB' an inner liquid- 
5 permeable casing sheet (1), which lies nearest the body 
of the wearer when the article is worn, an outer 
liquid-impermeable casing sheet (2), and an absorbent 
pad (3) enclosed between said two casing sheets, 
characterized in that the absorbent pad, 

10 at least within the region thereof which forms the 

crotch part ^en the article is worn, includes a hose- 
like body (5) co]Q>rising a shape-stable material of 
very hi^ liquid-permeability; in that the hose-lilce 
body is centrally positioned and extends in the 

15 longitudinal direction of the article bordering on the 
inner casing sheet and is surrounded by absorbent mate- 
rial (4, 6) on at least the side thereof remote from 
the inner casing sheet (1). 

20 2. An article according to Claim 1, charac- 
terized in that the hose-like body (5) is made 
of fibre wadding in which the fibres are bound together 
to form a three-dimensional fibre structure. 

25 3. An article according to Claim 2, charac- 
terized in that the fibre wadding is comprised 
of polyester fibres, polypropylene fibres or polyethy- 
lene fibres or mixtures thereof* 

30 4. An article according to Claim 1, charac- 
terized in that the hose-like body (5) is made 
of a foamed-plastic material. 
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5. An article according to Claim 4, charac- 
terized in tliat the f oaned-plastic material is a 
polyether plastic, a polyester plastic or a polyure- 
thane plastic. 

5 

6. An article according to any one of the preceding 
Claims, characterized in that the absor- 
bent pad (3) is comprised of a body (4) of highly- 
absorbent material and of hour-glass configuration 

10 which lies nearest the outer casing sheet (2), and tvo 
side-bodies (6) of rapidly-absorbing material located 
inwardly of said body and on opposite sides of the 
hose-like body (5). 

15 7. An article according to any one of the preceding 
Claims, characterized in that two liquid 
barriers (7) are provided on respective sides of the 
hose-like body (5) and border on said body. 

20 8. An article according to Claim 7, charac- 
terized in that the barriers (7) consist of 
strips of liquid-impervious plastic m a t e r ial. 
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